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Abstract
BACKGROUND: The supracondylar humeral fracture is a fracture located in the proximal position of the trochlea 
and humeral capitulum. This fracture is the most common elbow fracture in children. Epidemiological research states 
that these fractures constitute 58% of all elbow fractures in children. It is also mentioned that 10–20% patients 
undergo belated admission to get therapy. Based on the literature, the fracture is categorized as neglected if the 
fracture treatment is 14 days post-trauma. Unfortunately, few reports can provide management guidelines. Some 
experts mention the “wait and see” attitude toward this fracture until a perfect remodeling happens to correct the 
deformity; however, a number of studies have shown good results after early reconstruction.
AIM: We aimed to evaluate the short-term follow-up of supracondylar humeral fractures that came after 14 days of 
injury and then open reduction reconstructions were done, followed by the installation of K-wire and screws with the 
figure of eight patterns based on the quick disabilities of the arm, shoulder, and hand (Q-DASH) 9-score, Flynn’s 
Criteria, and Mayo Elbow Performance Score (MEPS).
METHODS: The samples were five patients who underwent corrective open reduction and injury fixed with Kirschner 
(K)-wire and screws with the figure of eight patterns using the posterior approach at the Orthopedic Hospital from 
December 2019 to February 2020. Results were assessed with the quick disabilities of the arm, shoulder, and hand-9 
score (Q-DASH-9 score), Flynn’s Criteria, and Mayo Elbow Performance Score (MEPS).
RESULTS: All patients after reconstruction correction showed an increase in range of motion in the fractured elbow. 
No complications were found from the surgical treatment.
CONCLUSIONS: Early reconstruction correction of patients with supracondylar humeral fractures gave satisfactory 
results based on the Q-DASH-9 Score, Flynn’s Criteria, and MEPS.
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Introduction
Supracondylar humeral fractures are often 
found in children. The incidence rate ranges from 
17.9% of all fracture cases in children [1]. The number 
reaches 3% of all fractures and is the most common 
fracture around the elbow in children [2].
Supracondylar humeral fractures are classified 
according to the modified Gartland classification and 
most are extension types. This classification is based 
on the level and direction of displacement and the 
presence of an intact cortex [3].
Displaced supracondylar humeral fractures are 
injuries that are difficult to treat and require procedures 
that are more difficult technically for orthopedic 
experts [4], [5], [6]. Supracondylar humeral fractures are 
usually treated in an acute state in pediatric patients [7]. 
Standard management for this fracture in children is 
through closed or open reduction and fixation by Kirshner 
(K)-wire. However, this procedure cannot be performed 
on patients who have fractures more than 14 days and 
have callus formation. There are two options for this 
case: Doing range of motion (ROM) exercises and then 
osteotomy after consolidation phase and experiencing 
cubitus varus or doing an immediate closed reduction 
and percutaneous fixation with K-wire [8].
If the closed reduction fails, an open reduction 
is done followed by fixation with K-wire (cross pinning). 
Open reduction is also often required for supracondylar 
humeral fractures that come in a neglected state [3]. 
Severe swelling or problems in the skin around the 
elbows are acceptable indications for delaying surgical 
intervention in pediatric supracondylar humeral 
fractures. In developing countries, problems related 
to poorly organized health insurance systems and 
incorrect traditional interventions (by non-medical 
personnel) can significantly influence the time interval 
between injury and definitive medical treatment. In 
these circumstances, many delays in treatment of these 
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fractures will occur and their management becomes 
unavoidable for orthopedics [1], [3].
We aimed to evaluate the short-term 
follow-up of supracondylar humeral fractures that 
came after 14 days of injury and then open reduction 
reconstructions were done, followed by the installation 
of K-wire and screws with the figure of eight patterns 
based on the quick disabilities of the arm, shoulder, and 
hand (Q-DASH) 9-score, Flynn’s Criteria, and Mayo 
Elbow Performance Score (MEPS).
Methods
This case series follow-up was conducted 
in the Orthopedics and Traumatology Department of 
Prof. Dr. R. Soeharso Orthopaedic Hospital Surakarta 
from December 2019 to February 2020. Patients with 
supracondylar humeral fractures who were admitted 
after 14 days injury and the time of injury not more than 
2 months were included in this case series follow-up.
All cases of acute displaced supracondylar 
humeral fractures or supracondylar humeral fractures 
after epiphysis closure were not included in this case 
series. Only patients who had neglected, displaced 
supracondylar humeral fractures without prior surgical 
intervention were included as samples.
The clinical evaluation of the patients was 
conducted carefully preoperatively, including a complete 
history-taking of the initial trauma along with the injury that 
followed, the initial treatment, and the reasons why the 
patient sought for help. The time between the beginning 
of the injury and the arrival of the patient to the hospital 
was precisely recorded. Physical examination included 
careful inspection of the skin and soft tissue around the 
elbow, deformity or sagging in the elbow area, and active 
movement of the fingers and elbows. Palpation was 
done to check the pulsation and tenderness of the elbow 
area. Radiological examination was done to evaluate 
the configuration of the fracture and the presence 
of comminuted fractures or other accompanying 
injuries around the elbow that can affect management 
or prognosis, early callus formation, location of the 
fracture, and its type, whether extension or flexion type. 
The Gartland classification was used to categorize the 
neglected fracture of the supracondylar humeral fracture.
The reconstructive surgery was done under 
general anesthesia by an upper limb orthopedic 
surgeon, with an applied tourniquet proximal to the 
fracture site. The patient was in supine position and 
posterior approach was used with the incision between 
6 and 10 cm of the elbow. After splitting the triceps 
muscle, the fracture site was found after identifying 
its exact location on the pre-operative X-ray. Next, 
any callus was removed in the fracture site, and then 
open reduction was performed, and the injury was fixed 
with K-wire 1.6 mm from lateral and medial condyle by 
screwing cortical screw 3.5 mm-figure of eight snare wire 
1.0 mm once the fracture had a satisfactory reduction. 
All procedures in the surgery always preserved the 
ulnar nerve at the medial condyle humeral. One day 
after surgery, the patients were encouraged to attempt 
early mobilization of the elbow with pain tolerated 
flexion-extension. Post-operative X-rays were taken to 
evaluate the result of surgery 1 day afterward.
Results
We identified five cases of neglected 
supracondylar humeral fractures in children who 
underwent reconstructive surgery at Prof. Dr. R. 
Soeharso Orthopedic Hospital that met the inclusion 
criteria. All of them were males, with their ages between 
7 and 12 years. There was no initial medical treatment 
for all patients and the time period between the initial 
injury and admission at the hospital for medical treatment 
varied between 1 and 2 months. Left-sided elbows were 
affected on two patients (40%) and right elbows on three 
patients (60%). All of them were closed fractures with 
no neurovascular injury. There was no previous surgical 
procedure in the form of closed reduction with the 
percutaneous K-wire installation before coming to the 
hospital in a late state see Figure 1 and Table 1a and 1b.
Figure 1: Clinical pictures and X-ray pre-operative JY/12-year-old/male.  (a). Patient’s elbow movement  is  limited  to 90° of flexion.  (b) and 
(c). Elbow lateral deformity. (d). X-ray finding showed neglected supracondylar humeral fracture
dcba
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Each patient showed an increase in ROM in the 
injured elbow. Evaluation was based on the Q-DASH-9 
score, and four patients (80%) achieved the criteria 
and were classified as “good” and one patient (20%) 
was included in the “moderate’ criteria. Moreover, “bad’ 
criteria were not found in this case series see Table 2 
and Figure 2.
Assessment based on MEPS showed four 
patients (80%) achieved the “excellent” criteria 
and one patient (20%) was in the “good” criteria. 
Assessment based on MEPS showed four patients 
(80%) achieved the “excellent” criteria and one 
patient (20%) was in the “good” criteria. There were 
no complications from surgery in the five patients see 
Table 2.
Flynn’s criteria consist of two factors, 
the “cosmesis factor” (loss of carrying angle) and 
“functional factor” (loss of motion in degrees) see 
Table 3.
Discussion
The standard treatment for supracondylar 
humeral fractures in children is closed reduction or 
open reduction and K-wire fixation. In neglected cases 
and those with formed callus, this procedure cannot be 
performed. There are two treatment options for this case: 
Osteotomy performed after remodeling and cubitus 
varus occurred, and pre-operative physiotherapy, or 
immediate open reduction and K-wire fixation [8].
The late case (neglected) is if the patient 
comes to the hospital roughly more than 2 days or more 
than 14 days after the fracture occurs and objectively
Table 2: Q-DASH-9 score and MEPS results
No. Patient Q-DASH-9 score MEPS
1. AD 15 71
2. FP 4 93
3. IM 2 100
4. JY 2 93
5. TS 10 80
Q-DASH-9: Quick disabilities of the arm, shoulder, and hand (Q-DASH) 9-score; MEPS: Mayo Elbow 
Performance Score (MEPS).
Table 1a: Five neglected supracondylar humeral fracture patients – main table
No. Identity Diagnosis MOI Time of 
Injury
Non-medical help 
(bonesetter)
Reconstruction
1. AD/10 
years old/
male 
Neglected closed supracondylar 
left humeral fracture extension type 
Gartland III
Fell while riding a bicycle, left hand held the 
body  and then got crushed by the body
December 
2019
3 times Open reduction – multiple fixation cross 
k-wire – lateral approach (January 21, 
2020)
2. FP/7 
years old/
male
Neglected closed supracondylar 
left humeral fracture extension type 
Gartland III
Fell while climbing a tree about 1 m height, 
the left hand holding the body then the left 
elbow squeezed by the body
November 
2019
4 times Open reduction – multiple fixation cross 
k-wire – lateral approach (December 
19, 2019)
3. IM/12 
years old/
male
Neglected closed supracondylar 
right humeral fracture extension 
type Gartland III
Fell while climbing a tree about 1 m height, 
with the outstretched the right hand
January 
2020
2 times Open reduction – multiple fixation cross 
k-wire – lateral approach (February 27, 
2020) 
4. JY/12 
years old/
male
Neglected closed supracondylar 
right humeral fracture extension 
type Gartland III
Fell while running in a position where the right 
elbow withstands the body’s weight first.
December 
2019
3 times Open reduction – k-wire fixation from 
lateral side – screw + figure of 8  – lateral 
approach (January 21, 2020)
5. TS/8 
years old/
male
Neglected closed supracondylar 
right humeral fracture extension 
type Gartland III
Fell when climbing a tree in the position of  
right elbow withstand the body 
October 
2019
2 times Open reduction – multiple fixation cross 
k-wire – lateral approach (November 
17, 2019)
MOI: Mechanism of Injury.
Table 1b: Patients’ fractures profiles
No. Displacement NVD Baumann angle Carrying angle ROM flexion ROM extension (lag) Complication
n Post-union Pre-operative Post-union n side N side
Pre-operative Post-operative Pre-operative Post-operative
1. PM – 60° 85° 0° 15° 135 45° 95° 0 30° 15° -
2. PM – 70° 75° −7° 5° 140 90° 135° 0 10° 0° -
3. PL - 75° 80° −10° 5° 140 80° 125° 0 0° −5° -
4. PL - 73° 75° 5° 15° 140 60° 130° 0 0° 0° -
5. PM - 75° 65° 3° 20° 140 90° 130° 0 10° 5° -
NVD: Neurovascular distal; PM: Posteromedial; PL: Posterolateral; ROM: Range of motion.
Figure 2: Clinical pictures and X-ray post-operative JY/12-year-old/male. (a). Patient can flex his hand until 90°. (b). Patient can extend his 
hands with less pain. (c). Patient’s hand rearranged to anatomical position. (d). X-ray finding showed good recovery of humerus
dcba
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the callus appears on the X-ray, but the fracture line 
is still visible [8]. This condition is sometimes due to 
the economic inability to access medical treatment, 
assuming that there is no broken bone in the trauma or 
hindrance in transportation to the hospital. The absence 
of trained health workers or hospital facilities might 
also happen in rural areas. In developing countries, 
the percentage of cases who arrive late increases due 
to the poor health care system and patients who are 
far from the hospital, so it is difficult for them to seek 
immediate treatment [2].
Early treatment of neglected supracondylar 
humeral fracture can reduce complications, including 
instability and arthritis [9]. Delaying the surgery can 
potentially increase the likelihood of compartment 
syndrome [10]. In neglected cases, there is a risk of 
failure to obtain satisfactory reduction and repeated 
closure can lead to post-operative complications [11]. 
When the callus has already appeared at the fracture site 
and there is difficulty to recognize the fragment fracture, 
then obtaining the satisfactory reduction is challenging 
before it is fixed by K-wire. However, several studies 
have shown that early surgery provides better results for 
supracondylar humeral fractures [12]. Reconstruction for 
displaced supracondylar humeral fractures is relatively 
more difficult. The disadvantages include iatrogenic 
nerve injury, increasing radiation exposure, inability to 
visualize direct quality of the reduction, and requiring 
more experience [13]. Another meta-analysis of 12 
studies with a sample of 1735 fracture cases stated that 
there was no significant difference between the results 
for initial surgery versus delayed surgery [14].
The Q-DASH-9 Score, MEPS, and Flynn’s 
criteria are valid instruments for assessing the elbow 
function. The Q-DASH-9 score includes assessments 
for activities of daily life, social activities, work, pain, 
tingling, and sleep. Higher score indicates a greater 
degree of disability and severity, while a lower score 
indicates a smaller level of disability, indicating better 
results [9]. In this case series, each patient showed an 
increased ROM of the affected elbow.
The MEPS is a performance index that is 
widely used for evaluating clinical outcomes in various 
elbow disorders. MEPS is an instrument used to test 
the elbow limitations caused by pathological conditions 
during daily life activities. This special test uses four 
subscales, including pain, ROM/humeroulnar joint arch, 
flexion strength and elbow extension, and stability [10]. 
In this study, 80% of patients (four patients) achieved 
very good results (“excellent”) and 20% (one patient) 
achieved a good result (“good”).
Flynn’s criteria are used for assessment, 
based on loss of carrying angle and loss of the 
total elbow motion range. Based on the carrying 
angle loss, 80% of patients (four patients) showed 
satisfactory results with excellent scores (0–5) and 
20% (one patient) had good scores (6–10) after 
reconstructive surgery. These results showed that 
early reconstructive surgery improves outcome. 
However, based on the loss of motion in degrees, 80% 
of patients showed satisfactory results and there was 
one unsatisfactory patient with a poor score (>15). In 
late cases of supracondylar humeral fractures with 
severe displacement, massive edema and soft tissue 
swelling are often found, which make reconstruction 
more complicated [15]. Repeated and aggressive 
reduction manipulations can cause myositis ossificans, 
joint stiffness, and neuropraxia [16].
ROM flexion-extension of the elbow is very 
important in daily living activities. Limitations of these 
ROM tend to decrease quality of life, especially in 
flexion [7]. All of the patients in this case series had 
increases in flexion ROM and also decreased lag 
extension after early reconstructive surgery. Two 
patients with cubitus varus had already corrected 
and in the other three, the carrying angle increased. 
Hence, the cosmesis problem of the elbow had already 
disappeared. Since we preserved the ulnar nerve in the 
surgery, none of the patients in this case series showed 
any nerve complication.
Some limitations found in this study were 
the small number of patients, short period of time to 
follow-up, and no comparison with results from other 
methods. Increasing the number of patients, longer time 
for the patient follow-up, and then doing a comparison 
with the results from other methods could give a more 
comprehensive result of the study.
Conclusions
Immediate surgery of neglected supracondylar 
humeral fractures gave satisfactory results based on 
the assessment using the Q-DASH-9 score, Flynn’s 
Criteria, and MEPS, while reducing complications 
from the time delay of belated reconstruction. Surgical 
correction management must be performed for pediatric 
patients with neglected supracondylar humeral fractures 
to obtain the best functional results.
Table 3. Final results according to Flynn’s Criteria
Result Level Amount % Amount % Amount % Amount %
Loss of carrying angle Loss of motion in degree
Pre-operative Post-operative Pre-operative Post-operative
Excellent (0–5) 2 40 4 80 2 40%
Satisfactory Good (6–10) 3 60 1 20 2 40
Fair (11–15) 1 20
Unsatisfactory Poor (>15) 4 80 1 20
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